Introduction ▼ Portal venous gas (PVG) is commonly considered to be an alarming diagnostic sign. It is supposed to be one of the typical imaging features of mesenteric ischemia with bowel infarction, thus associated with a high mortality. Ultrasonography is able to detect even small amounts of PVG.
This case report describes the detection of impressive amounts of PVG in a patient with hardly any abdominal symptoms -nevertheless a hallmark of an impending calamity?
Case report ▼
A 54-year old male patient with a one-year history of progressive systemic sclerosis (PSS) with gastrointestinal involvement presented in our emergency department because of increasing dyspnea. Inflammatory markers were significantly elevated (CRP 174,97 mg / dl, leukocytes 11,0/ nl). A diagnosis of upper respiratory tract infection was assumed and treated with antibiotics.
As the chest x-ray was normal, however, additional abdominal ultrasonography was performed looking for other possible sources of infection. Ultrasonography demonstrated a marked disturbance of small intestinal transport with non-propulsive peristalsis and massively dilated, chyme-filled intestinal loops and small amounts of free fluid. Echogenic particles within the intestinal wall were visualized and interpreted as intramural air (q Fig. 1, q Video 1). Furthermore, portal vein and liver impressively displayed the typical ultrasonographic features of hepatic and PVG with significant amounts of echogenic particles flowing via the lumen of the portal vein into hepatic parenchyma and liver periphery (q Fig. 2 , q Video 2). A computer tomography (CT) scan of the abdomen was performed to exclude mesenteric ischemia. A short-segment narrowing of small intestine together with impressive air in the intestinal wall proximal to this narrowing led to the radiological diagnosis of small bowel obstruction with intestinal ischemia (q Fig. 3) . However, the patient did not display any corresponding clinical symptoms or signs. While he had been complaining about alternating constipation and diarrhea as well as nausea and recurrent emesis for months, he reported no afflictions currently.
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We interpreted the clinical presentation as PSS -associated pneumatosis cystoides intestinalis (PCI) with a transfer of gas from the intestinal wall into mesenteric veins and portal circulation. Contrary to the surgical recommendation of laparoscopy, we decided to follow a primarily conservative course.
During the next days, the patient remained almost free of abdominal symptoms. Despite a preceding antibiotic therapy for suspected bronchopulmonary infection, fasting H2-breath exhalation was significantly increased. Assuming small bowel bacterial overgrowth in PSS and PCI, treatment with Rifaximin was started. In abdominal follow-up ultrasonography after seven days, signs of PCI persisted (although significantly less pronounced), but the initially impressive image of PVG was no longer detectable (q Fig. 4) . Ten days after admission, the patient was discharged in good general condition, with almost normalized inflammatory markers and substantially improved pulmonary symptoms (CRP 8,9 mg / dl, leukocytes 8,0/ nl). In a CT scan which was performed for other reasons 8 weeks later, air in the intestinal wall had nearly completely disappeared. As far as bowel transport was concerned, the patient still remained asymptomatic. gie und Pathogenese der PCI sind jedoch weitgehend ungeklärt; so existieren zwar zahlreiche Theorien, jedoch vermag keine den pathologischen Prozess umfassend zu erklären (Li-Li Wu et al. World J Gastroenterol. 2013; 19: 4973-4978 Der hier geschilderte Fall demonstriert exemplarisch, dass der Nachweis von PVG in der Bildgebung entgegen früherer Lehrmeinungen nicht zwangsläufig ein Hinweis für eine akut lebensbedrohliche Erkrankung sein muß und eine sofortige operative Intervention erfordert. Bei der ausgeprägten Motilitätsstörung des Gastrointestinaltrakts und den bekannten Neigungen zu Wundheilungsstörungen im Rahmen der PSS hätte auch eine diagnostische Laparoskopie den Patienten durchaus relevanten Komplikationen aussetzen können. Entscheidend für das weitere Vorgehen ist auch bei Nachweis von PVG (was die Untersuchung der V. mesenterica superior, der Milzvene, der Pfortader und ihrer Äste may appear relatively narrow, which led to the diagnosis of an adhesive small bowel obstruction in the CT scan of our case.
Intestinal stasis predisposes to small bowel bacterial overgrowth and excessive bacterial gas production may result in increased intraluminal pressure. Possibly, PCI is caused by a diffusion of gas from the intestinal lumen into the intestinal wall. This theory is supported by the observation that PCI often responds to dietary changes, antibiotic therapy or oxygen inhalation (Balbir-Gurman A et al. Intern Med J. 2012; 42:323-9). Pathogenesis and etiology of PCI are not thoroughly understood so far, but numerous hypotheses have been proposed. However, no theory can explain the entire pathologic process (Li-Li Wu et al. World J Gastroenterol. 2013; 19: 4973-4978) . In our case, we believe that PCI was caused by a combination of PSS associated intestinal dysmotility resulting in stasis and bacterial overgrowth, possibly aggravated by the segmental narrowing of small intestine described above, all leading to an increased intraluminal gas pressure.
Medical literature reports several cases of simultaneous PVG and PCI. This may be due to a diffusion of gas from the intestinal wall into portomesenteric circulation. However, to the best of our knowledge, there is only one other recent case report in which PVG was associated with systemic sclerosis with gastrointestinal involvement (R. Ogawa et al. QJMed 2013; 106: 87-88) .
The frequent use of ultrasound and CT scan leads to the detection of an increasing number of "benign" causes of PVG. PVG has been reported after endoscopic and surgical procedures or in association with gastric dilatation (Bassam Abboud et al. World J Gastroenterology. 2009; 15: 3585-3590) . While in 1978 detection of PVG was reported to carry an alarming mortality rate of 75 % mostly due to ischemic bowel disease, a literature survey in 2001 found a total mortality of only 39 % explained by an increased detection of benign cases (Nelson AL et al. Arch Surg. 2009; 144: 575-581) .
Contradicting widely accepted traditional doctrines, the case reported here exemplifies that PVG is not necessarily a life threatening condition with an absolute indication for surgical intervention. Given the gastrointestinal motility disturbances and the common wound-healing disorders associated with PSS, a surgical treatment might even have caused severe complications in our This document was downloaded for personal use only. Unauthorized distribution is strictly prohibited. 
Key Statements
▶ In progressive systemic sclerosis with gastrointestinal involvement, pneumatosis cystoides intestinalis with diffusion of gas into the portal tract may evolve. ▶ The finding of hepatic portal venous gas can be a benign diagnostical sign and does not necessarily imply further interventional procedures. ▶ When portal venous gas is found, medical history, underlying conditions and clinical symptoms and signs are crucial for further treatment.
